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Abstract: This study aims to gain further insights to Chinese and Taiwanese university students’
environmental literacy on ecotourism. A structural equation model is developed and validated in
an effort to explore the differences between Chinese and Taiwanese university students in terms
of their environmental knowledge, environmental attitude, and behavioral intentions. The results
showed that the ecotourism perception of Chinese and Taiwanese university students affect their
behavioral intentions. Chinese university students exhibited a higher correlation between ecotourism
knowledge and behavioral intentions than their Taiwanese counterparts. The findings also revealed
differences between the Chinese and Taiwanese students in their perception of ecotourism, and this
disparity was particularly evident with regards to how ecotourism should be governed. A moderate
difference in ecotourism behavioral intentions was also identified, in which Taiwanese university
students were less likely to engage in self-empowerment or private empowerment, to be more
educated in the field of ecotourism than their Chinese counterparts.
Keywords: behavioral studies; ecotourism; education; environmental attitudes; environmentally
responsible behavior
1. Introduction
The tourism industry is commonly accepted as an ‘industry without chimney’ as it
does not discharge significant amounts of harmful substances or smokes like other industries
(e.g., manufacturing, construction) that can have a devastating impact on the environment [1].
However, the argument about the extent to which the effects of the tourism industry have on the
environment has been subject to controversial debates. In recent years, there has been an increasing
focus on tourism activities, and this is accompanied by an increase in the tourism population. However,
a rapid growth in tourism affects the natural environment and the socio-cultural structures of those
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places [2,3]. Tourism growth relies on the environment of the tourism area being healthy. Since the
beginning of 2002, which was the United Nation’s International Year of Ecotourism, the global tourism
industry has emphasized the growing importance of both sustainable and tourism development
that aims at maximizing the economic, environmental, and social benefits from ecotourism [4,5].
Furthermore, people have sought to strike a balance between economic growth and environmental
protection in order to avoid the drawbacks associated with mass tourism. According to the
Goal 17: Revitalize the global partnership for sustainable development, as outlined in the United
Nations Sustainable Development Goals (SDG) in 2015, tourism activities are urged to protect the
natural environment and emphasize respect for natural heterogeneity, and thereby regard nature as
an independent form of life. The 2017 World Tourism Day theme was also declared as ‘Sustainable
Tourism—a Tool for Development’. Therefore, in addition to passively ensuring that ecotourism will
not destroy the environment, tourists can actively understand and enjoy the natural environment, and
thus promote the behavior of ‘conservation, education, and restoration’ [6,7].
In East Asia, both China (People’s Republic of China, PRC), which is home to one-fifth of
the global population, and Taiwan, which is an island nation (Republic of China, ROC), promote
ecotourism. China has, in the past decade, seen a significant growth in its tourism market and this was
evident by the very high domestic (4.44 billion) and international inbound (138 million) tourist trips
in 2016, which accounted for a revenue worth of CNY$3.94 trillion and US$120 billion, respectively.
While China has a large number of attractions, such as historic sites and relics, economic hot spots, and
culturally diverse places of interest, more recently there has been a focus towards ecotourism whereby
the government aims to improve China’s reputation for sustainable tourism. Some of the ecotourism
destinations include: Changqing National Nature Reserve, Jiuzhaigou National Park, Changbai
Mountains, and Kanas Lake. As for Taiwan, the tourism industry has been growing gradually over
the past decade and the number of international visitors had reached a record high of 10.69 million in
2016. Accordingly, the Taiwan tourism sector is expected to be worth NT$1.2 trillion by 2025 and is
considered the backbone of the nation’s economy. In recognition of the contributions made by this
important sector, the government has undertaken significant amount of work towards quality tourism
development and promotion, including ecotourism which was first embraced in 2002. Some of the
ecotourism destinations include: Yangmingshan National Park, Sun Moon Lake, Taroko National Park,
and Aboriginal Culture Village. While both countries share many similarities, particularly in traditional
customs, cultures, and beliefs, because their political systems are at distinct stages of development,
the environmental-governance behaviors, perceptions of ecotourism and the environmental education
system at these two places are postulated to differ. Figure 1 shows the recent international inbound
tourist trips to China and Taiwan.
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A review of the literature revealed that few scholars have previously studied the relationship
between ecotourism and the education environment, which is the focus of this study [8,9]. This study
seeks to investigate university students’ environmental literacy on ecotourism in China and Taiwan,
and aims to:
(1) understand the impact of the concept of ecotourism on Chinese and Taiwanese university students’
environmental knowledge, environmental attitude, and behavioral intentions;
(2) explore the ecotourism factors that affect Chinese and Taiwanese university students’
environmental knowledge, environmental attitude, and behavioral intentions;
(3) analyze and discuss the factors that facilitate or hinder the impact of ecotourism on environmental
knowledge, environmental attitude, and behavioral intentions; and
(4) propose recommendations on introducing environmental education in universities.
2. Literature Review
2.1. Ecotourism Courses
The history of ecotourism is short, spanning no more than 50 years. During 1960–1970,
the immigrant tourist populations in Europe and USA grew rapidly, and this has affected the
ecosystems in national parks and protected areas in numerous countries worldwide. With the
development of the environmental movement, people begin to examine the environmental and
social impacts of tourism and started exploring how to use the nature and seek to balance tourism,
environmental protection, and sustainable development. Hetzer [10] indicated that as leisure travel
becomes a trend, tourism activities in developing countries have affected the ecological environment.
Hetzer [10] also proposed the concept of ‘ecological tourism’, which has the following connotations:
(1) minimal environmental impact; (2) minimal impact on, and maximal respect for, host cultures;
(3) maximal economic benefits to host country’s people at the grassroots level; and (4) maximal
recreational satisfaction derived from participating in the tour. In the early 1980s, the travel industry
noted the potential benefits of ecotourism, and has since leased or purchased land in remote areas,
and introduced ecological itineraries and tour-guide services. Numerous countries have identified
ecotourism as a mean to not only achieve the goals of environmental protection and national
development, but also to provide notable benefits to local communities through the protection of
community resources that enable sustainable development [11,12]. However, ecotourism cannot
be sustainable if the tourism industry does not use the limited natural or cultural resources in
specific locations wisely in the long term [12,13]. In 1983, Ceballos-Lascuráin (a Mexican architect),
who coined the word ‘ecotourism’, had in 1981 started using the Spanish phrase ‘turisimo ecológico’
in order to express the ecotourism approach [3,14]. He considered ecotourism to be an alternative to
mass tourism and is to be undertaken for the purpose of studying, enjoying, and experiencing the
ecological environment in the absence of anthropogenic interference or contamination, with the goals
being to promote local economic and ecological conservation [14]. Since the 1990s, ecotourism has
emerged as a concept of environmental literacy and innovative business, and it has included adventure
tourism, alternative tourism, environment-friendly travel, ethical tourism, green tourism, nature
tourism, nature-oriented tourism, responsible tourism, soft tourism/tourisme doux, and sustainable
tourism [15,16]. Honey [11] defines ecotourism as “responsible travel to natural areas which conserves
the environment and improves the welfare of local people.” She has noted the promotion of ecotourism
for economic development by non-industrialized countries in the early 1990s. For example, the former
Soviet Union, Eastern Europe, China, and Vietnam, which once tightly controlled tourism, are now on
the bandwagon (p. 18) [11]. Debates in previous studies on how ecotourism can be used to promote
democratic reforms and human rights have resulted in an extended definition: “Ecotourism is travel
to fragile, pristine, and usually protected areas that strives to be low impact and (usually) small
scale. It helps educate the traveler; provides funds for conservation; directly benefits the economic
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development and political empowerment of local communities; and fosters respect for different
cultures and for human rights” (p. 25) [11].
To date, only a few studies have focused on ecotourism that investigate tourists’ political
empowerment and human rights [17]. However, Hungerford and Volk [18] declared that empowerment
variables are crucial in the training of environmental responsible citizens. Furthermore, few studies
have also investigated the relationship between environmental literacy and ecotourism activities.
Roth and Teksoz et al. considered environmental literacy to include ability, knowledge, skills, and
actions that can be defined using behavioral intentions [19,20]. Environmental literacy refers to
people’s knowledge associated with environmental matters, their positive environmental attitudes and
values, and the skills, motivation, and commitment required to participate in solving environmental
problems [21,22]. This actively enables the environment movement in maintaining balance between
the environment and the quality of life.
Ecotourism was first introduced in a few Chinese universities as a major study in the early 1990s.
Since then, the number of Chinese universities (e.g., Peking University, Beijing, China, Shanghai
Jiao Tong University, Shanghai, China) offering ecotourism as a specialization or an elective course
(e.g., ecotourism principles) has increased, but it is still not a course that is commonly taught and
undertaken. On the other hand, the concept of ecotourism was dated back to the late 1980s in Taiwan
and its importance has grown considerably over the years. In recognizing the significant contribution
of ecotourism to the tourism industry, many universities (e.g., TransWorld University, Douliu,
Taiwan, National Taiwan Normal University, Taipei, Taiwan) have established disciplinary areas
and departments of tourism, business, and environmental sciences that offer ecotourism as a major
study, as well as an elective course (e.g., ecotourism and sustainable development). The increasing
offerings of ecotourism courses at universities in China and Taiwan align closely to the respective
governments’ effort and acknowledgement towards the growing significance of ecotourism.
2.2. Ecotourism Knowledge
According to the definition that governmental bodies, scholars, experts, and private conservation
groups have attempted to construct from 1960 until now, ecotourism refers not only to the enjoyment
of the beautiful ecological landscape situated within tourism areas, it also emphasizes the evolution
of environmental conservation behavior and thinking patterns [23,24]. This mode of progression
from thinking to action has been developed as an attempt to protect the quality of tourism resources
through ecological protection. The goal is to ensure that tourism activities are long-lasting and can
maintain the ecological environment, social culture, local economy, and a balanced development
of sustainable tourism. Moreover, this process deepens our understanding of the local natural
environment, people, and the social and traditional culture in natural areas. Thus, studies conducted
by ecological and tourism scholars show that the conditions that facilitate ecotourism are based on the
natural environment (including the aboriginal culture). The function of ecotourism is to protect the
environment and enable sustainable local development, which can achieve common benefits for all
stakeholders (e.g., regional ecological managers, community residents, local tourism operators, and
tourists) [25].
To target the ecological traits of people who visit tourism destinations, tourists are provided with
recreational experiences that guide their environmental awareness. However, this may not produce
responsible tourism behavior [26]. Many studies [27,28] showed that environmentally friendly attitudes
do not necessarily lead to eco-friendly behaviors. These experiences from environmentally friendly
behaviors should be regarded as ‘necessary conditions’ of ecotourism. In Asia, during the period when
authoritarian states are being transformed into democratic states, few people engage in participating
tourism in developing countries [29]. In this study, the governance of tourism was included, which is
a form of tourism management that is based on the policies that Asian countries use in managing
ecotourism areas. According to the norms and the legal system of ecotourism established by these
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nations, investment funds are input to strengthen the tourism governance manpower. In considering
the aforementioned work, this study regards ecotourism to be a composition of the following:
(1) Responsible tourism: This type of tourism focuses on the responsibility of the people visiting
natural areas to respect the local ecological environment, social culture, and traditional economy
and to preserve local monuments [30,31].
(2) Educational tourism: This is focused on providing education to enhance people’s environmental
knowledge, inducing people to develop favorable attitudes toward the environment, and making
them take environmental actions to reduce the impact of tourism [32,33].
(3) Participating tourism: This type of tourism focuses on participation, which allows tourists to give
something back to the local economy, improves the well-being of local residents, and encourages
all stakeholders to join in brainstorming [7,25,29].
(4) Governing tourism: This deals with management units that provide environmental governance
strategies, programs, and plans, and invest funds and manpower in order to improve the local
tourism environment [34,35].
Given the above, this study seeks to investigate participants’ understanding of ecotourism,
level of awareness and perception, and judgment or evaluation, and the proposed ‘knowledge’
dimension of ecotourism, which is the first dimension of environment literacy. The definition of
environmental knowledge adopted in this study is the mental process of acquiring understanding
through thought, experience, and the senses [36,37]. Thus, environmental knowledge contains
the understanding of knowledge of ecotourism through thought, experience, and the senses from
self-directed and school learning. Based on the literature reviewed, the knowledge dimension of
ecotourism includes: responsible tourism, educational tourism, participating tourism, and governing
tourism. Environmental-knowledge education is provided in order to develop environmental
awareness through interactions between humans and the environment. This results in an appreciation,
and exploration of the environment, which help people to be more aware of and acknowledge the
existence of environmental problems.
2.3. Attitudes toward Ecotourism
Environmental literacy incorporates the dimensions of knowledge, attitude, and behavior. Diverse
opinions exist regarding attitude, but it commonly includes the results of knowledge and learning
processes, reactions to the feeling or perception of liking or disliking something, and judgment
factors [38]. Hines et al. considered attitude to be a combination of people’s views regarding the
environment and matters that are part of a specific case related to the entire environment [39]. In this
study, attitude is considered to be a dimension of the ecotourism. This study seeks to investigate
participants’ beliefs, values, and sentiments toward ecotourism, including their subjective judgment
or evaluation.
2.4. Behavioral Intentions toward Ecotourism
Hines et al. identified certain environmental behavior patterns [39]. A major factor that
elicits environmental behavior is people’s intention to act, and therefore intention is the most
favorable variable that influences action [30,40]. Furthermore, studies have also demonstrated that
intentions related to environmental protection can explain the observed behavior of people [41,42].
Hungerford and Peyton proposed that environmental behavior can be classified into five categories:
(1) persuasion; (2) consumer/economic action; (3) eco-management; (4) legal action; and (5) political
action. Environmental behavior is measured here at the ‘skill’ level [43]. Behavioral practices that are
observed in daily life can prevent the deterioration of the environment, and therefore environmental
education, are critical to the development towards environmental behavior. In order to measure
environmental behavior, behavioral intentions need to be measured. This study focuses on the
students’ behavioral intentions related to ecological management within the studied ecotourism area.
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Ecological management is presented as the third dimension of behavioral intentions, and based on
the literature, it includes private empowerment (i.e., empowered personal capabilities), private action
(i.e., personal action for privilege in private areas), and public service.
Previous studies related to this area have shown that environmental knowledge, environmental
attitude, and environmental behavior are positively related to each other [44,45]. In examining the
structure of environmental literacy, the assumption in most studies has been that environmental
knowledge affects environmental attitude, and the attitude affects environmentally friendly behavior.
However, only few studies have assumed and directly confirmed that knowledge and attitude of the
environment affect environmentally friendly behavior, which this study aims to further explore [46].
2.5. Relationship between Environmental Knowledge and Environmental Attitude
Pooley and O’Connor considered attitude domains to be affected by the knowledge domain [47].
Specifically, the likelihood of change is affected by a person’s stance toward knowledge or what
Kruglanski described as ‘epistemic motives’. Based on the definition of McKechnie, attitude is the
composition of beliefs, values, and sentiments [38,48]. Here, the affective dimension of attitude deals
with the emotional and non-emotional reactions toward the state of the environment (e.g., values,
or likes/dislikes) [49]. Hence, the following hypothesis will be investigated in this study.
Hypothesis 1. Environmental knowledge positively affects environmental attitude.
2.6. Relationship between Environmental Knowledge and Environmental Behavioral Intentions
Hines et al. performed a meta-analysis on environmental behavior where the results indicate that
people who understand environmental concerns and know how to act in response to such concerns
tend to exhibit the attitude required to engage in environmentally responsible behaviors [39,50].
Kaiser et al. [46] reported that environmental knowledge and environmental values explained 40% of
the variance of ecological behavioral intentions. Bamberg [50] also suggested that situation-specific
knowledge are direct determinants of specific behaviors. Based on these studies, the second hypothesis
is proposed as follow:
Hypothesis 2. Environmental knowledge positively affects environmental behavioral intentions.
2.7. Relationship between Environmental Attitude and Environmental Behavioral Intentions
Grob [51] indicateed that 39% of the variance in environmental behavior can be explained by
attitudinal components. Pooley and O’Connor [47] also reported that values and attitudes affect
environmentally conscious behaviors, and that changing environmental attitudes, emotions, and
beliefs are more important than accumulating environmental related knowledge for influencing
behaviors. Best and Mayerl [52] used traditional path analysis and latent structural equation modelling
to test the hierarchical structure of environmental values, beliefs, attitudes, and their contribution
to explaining recycling behavior, which conclude the direct effects of specific attitudes on behavior.
This leads to the development of the third hypothesis as follows:
Hypothesis 3. Environmental attitude positively affects environmental behavioral intentions.
Using the above assumptions, a theoretical framework (Figure 2) is proposed for this study
to investigate the relationships between environmental knowledge, environmental attitude, and
behavioral intentions on ecotourism.
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Figure 2. Hypothetical structure of environmental concern, H1: Environmental knowledge →
Environmental attitude (Environmental knowledge has a positive impact on environmental attitude);
H2: Environmental knowledge → Behavior intentions (Environmental knowledge has a positive
impact on environmental behavioral intentions); H3: Environmental attitude→ Behavior intentions
(Environmental attitude has a positive impact on environmental behavioral intentions).
3. Materials and Methods
3.1. Research Areas and Participants
This study was conducted at two locations; People’s Republic of China (P. R. China), and
Republic of China (Taiwan, ROC). The participants of the study consisted of first-, second-, third-, and
fourth-year undergraduate students in China and Taiwan, age between 18 to 23 years old. The students
were from a diverse study background, including disciplinary areas in natural sciences and social
sciences. Based on the geographic (i.e., north, east, south, and west regions) and demographic (size of
universities) stratum, a stratified random sampling technique was used to select four universities
each from China and Taiwan. The survey was conducted over an extended period from March 2011
to March 2014, and this was due to limited resources and the extensive geographical distances to be
covered in China. The rationale for selecting the sample was primarily because they were considered
being at a critical life stage to self-shaping their environmental knowledge, affective values, and
environmental behavior from their environmental identity and decision-making process [53].
A total of 1200 questionnaires were equally distributed and surveyed at the selected universities
in China and Taiwan during 2011 to 2014. Of which, 835 (69.5%) valid questionnaires were returned,
with China accounted for 420 and the remaining 415 were from Taiwan. Written consent forms were
sent to class teachers and students to obtain their agreement to participate in this cross-national
research study and inform them of their rights to withdraw at any time. The questionnaire survey
was conducted in the classroom setting at the respective classes (50 in China and 48 in Taiwan) after
permissions to participate had all been received. The participants had approximately 10 min to listen
to relevant instructions and the opportunity to seek any clarifications (including Honey’s definition of
ecotourism) prior to completing the 30 min questionnaire in class.
3.2. Instrument and Instrumentation
When desig ing hes questionnaire items, the following steps were undertaken to select
ecotourism and environmental literacy instrument with consideration given to the alignment of
the contextual issues. This study was based on a substantial consequence of literature reviews
demonstrating the knowledge and attitudinal aspects of environmental behavioral research. Reference
to previous studies related to knowledge, attitude, and behavioral intentions was attempted to explore
the causal relationships.
The item analysis in terms of difficulty and discriminating the knowledge items for “yes/no”
answers required the knowledge category to be changed to students’ understanding through thought,
experience, and the senses. The compiled pools of items were selected from the following steps [54]:
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• Step 1: More than 25 research papers and documents related to ecotourism and environmental
literacy in China, Taiwan, and abroad [55–59] were reviewed to establish these item pools.
• Step 2: The items in the pools were selected in accordance to the research objectives guided by the
definition of each element and associated components. The initial compiled questions items were
then prepared for panel review from seven experts.
• Step 3: The initially-compiled question items were given to a panel of seven experts (three from
China, four from Taiwan) from different areas of specialization, such as tourism, psychology,
geography, sociology, biology, ecology, and environmental education for their formal review
and expert opinions. The experts were required to assess the items on their appropriateness,
relevance, and language used from which content validity had to be reached. Each question item
had received at least 80% agreement by the experts.
• Step 4: The instrument was revised based on the experts’ opinions and feedback, and subsequently
pre-tested with 40 (20 each from China and Taiwan) randomly selected undergraduate
students. The final questionnaire survey consisted of two main sections; (1) demographic items;
and (2) environmental literacy and ecotourism assessment items. However, the questionnaire
content (measures) had been rearranged so that they were well blended into the three key domain
areas of knowledge, attitude, and behavioral intentions (see Appendix A). A five-point Likert
scale (i.e., 1 = “Strongly disagree” to 5 = “Strongly agree”) was adopted for the measurement.
The following process was used to construct the factor dimensions and the measurement
questions related to ecotourism environmental literacy. Therefore, this study specifically sought
to measure two key dimensions: (1) knowledge; (2) attitude, that were considered influential
to environmental behavioral intentions. Three factor dimensions (i.e., knowledge, attitude, and
behavioral intentions) were identified with 38 measurement questions developed.
3.3. Measures
Next, Statistical Package for the Social Sciences (SPSS 22.0) statistical software was used to conduct
the descriptive analysis and the reliability analysis of the samples before using structural equation
modelling to perform confirmatory factor analysis. Frequency analysis was used to determine the total
number of occurrences, the mean and standard deviation (SD) scores for the demographic questions
and items in the key dimensions. The Pearson Correlation technique was used to measure the strength
and direction of relationship that exists between these key dimensions. The multiple regression
analysis was used to predict the influence of attitude on environmental behaviors.
4. Results
4.1. Descriptive Statistics
As shown in Table 1, majority (60.8%) of the participants were female with the remaining 39.2%
being male. There were more male participants in China (40.7%) than in Taiwan (37.6%), whereas
female participants in Taiwan (62.4%) accounted for a higher proportion than in China (59.3%). Most of
the participants were fourth-year undergraduate students (31.6%), and this was followed by first-year
(28.7%), second-year (21.1%), and third-year (18.6%) undergraduate students. In China, 35.5% were
fourth-year undergraduate students, while majority of the participants in Taiwan were represented by
first-year (34.9%) undergraduate students.
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Table 1. Gender and year level of participants.
China Taiwan Total
Frequency Percentage Frequency Percentage Frequency Percentage
Gender
Male 171 40.7 156 37.6 327 39.2
Female 249 59.3 259 62.4 508 60.8
Year level
First-year 95 22.6 145 34.9 240 28.7
Second-year 89 21.2 87 21.0 176 21.1
Third-year 87 20.7 68 16.4 155 18.6
Fourth-year 149 35.5 115 27.7 264 31.6
In relation to the question “How many travel days have you ever engaged in domestic tourism
in the last year?”, the findings (as shown in Figure 3) showed that a one-day trip was considered as
most common in ‘travel days’ by 370 participants (44.3%), while a four-day trip (85 participants, 10.2%)
was regarded as the least common. A comparison between Chinese and Taiwanese students revealed
a notable difference in their travel days. While majority of the Taiwanese students (277 participants,
66.7%) engaged in a one-day trip, the travel days for Chinese students were more evenly spread across
(i.e., ranging from a one-day trip to a five-day or more trip).
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Figure 3. Travel days of participants.
With regards to the question “Which travel period did you choose to engage in domestic tourism
in the last year?”, results (as shown in Figure 4) indicated that more than half of the participants
(435 participants, 52.1%) would travel during Spring and Summer holidays, and this was followed by
weekends (188 participants, 22.5%), Golden Week (continuous holidays) (114 participants, 13.7%), and
weekdays (77 participants, 9.2%). Although both the Chinese and Taiwanese students agreed that they
were most likely to travel during the period of Spring and Summer holidays, they differed in their
responses about travelling during weekends and Golden Week (continuous holidays). Approximately
26.8% of the Chinese students (112 responses) favored travelling during the Golden Week (continuous
holidays), while Taiwanese students (154 participants, 37.1%) preferred travelling during weekends.
In terms of the question about ecotourism participation “Have you ever participated in ecotourism
activities?”, the findings (as shown in Figure 5) suggested that majority (64.9%) of the participants
(542 responses) had not participated in any ecotourism activities, while the remaining 35.1%
(293 participants) had some level of participation. The results also revealed a high proportion
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(374 participants, 89%) of the Chinese students who had not participated in any ecotourism activities,
with only a marginal 11% (46 responses) indicated their involvement in such activities. In contrast,
247 (60%) Taiwanese students had responded to having participated in ecotourism activities, and
40% (168 participants) responded with no participation. This suggested that Taiwanese students had
a greater level of participation in ecotourism activities than their Chinese counterparts.Sustainability 2018, 10, x FOR PEER REVIEW  10 of 22 
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Figure 5. Ecotourism participation.
In response to the question “Have you ever learn the concepts of ecotourism at school?” about
learning the concepts of ecotouris as a part of their university curricula, the results (as shown in
Figure 6) showed that 540 (64.7%) participants agreed that they had been taught the concepts of
ecotouris , ith the remaining 35.3% (295 participants) suggested that such knowledge had not
been taught at their university. The findings revealed a higher proportion of Taiwanese students
(329 responses, 79.5%) had been taught the concept of ecotourism at university than the Chinese
students (211 responses, 50.2%). This could possibly indicate a greater level of emphasis on teaching
the concepts of ecotourism as part of the university curricula in Taiwan than those in China.
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In terms of the effects of the gender variable on knowledge, attitude, and behavioral intentions,
the overall findings revealed significant differences between females and males in their knowledge
(df = 833, two-tailed, t = 3.801 > 1.967, p = 0.000), attitude (df = 833, two-tailed, t = 4.476 > 1.967, p = 0.000)
and behavioral intentions (df = 833, two-tailed, t = 2.745 > 1.967, p = 0.006). Results also suggested
that there were significant differences between females and males in China about their knowledge
(df = 418, two-tailed, t = 3.070 > 1.967, p = 0.002), attitude (df = 418, two-tailed, t = 2.238 > 1.967,
p = 0.026) and behavioral intentions (df = 418, two-tailed, t = 2.966 > 1.967, p = 0.018). Whereas
in Taiwan, significant differences between females and males existed in their knowledge (df = 413,
two-tailed, t = 2.593 > 1.967, p = 0.010), attitude (df = 413, two-tailed, t = 4.044> 1.967, p = 0.000). Table 2
below provides a brief summary about the effects of the gender variable on knowledge, attitude, and
behaviors intentions.
Table 2. The effects of the gender variable on knowledge, attitude, and behavioral intentions.
Gender
Knowledge Attitude Behavioral Intentions
Mean SD t p Mean SD t p Mean SD t p
Total
Female 3.83 0.45
3.801 0.000
4.03 0.39
4.476 0.000
3.21 0.47
2.745 0.006Male 3.72 0.43 3.90 0.46 3.12 0.47
China
Female 3.91 0.47
3.070 0.002
4.04 0.33
2.238 0.026
3.37 0.46
2.966 0.003Male 3.78 0.38 3.95 0.41 3.23 0.44
Taiwan
Female 3.76 0.43
2.593 0.010
4.03 0.43
4.044 0.000
3.05 0.42
1.496 0.136Male 3.64 0.47 3.84 0.51 2.98 0.46
As for the effects of the participants’ year level at the university on knowledge, attitude, and
behavioral intentions, the overall results indicated that there were no significant differences between all
the different year levels on knowledge, attitude, and behavioral intentions. However, the findings for
the Chinese participants suggested that there existed significant differences between different year level
of undergraduate students on behavioral intentions (df = 418, two-tailed, F = 3.691 > 1.967, p = 0.012).
With regards to the Taiwanese participants, the findings indicated significant differences between
different year level of undergraduate students on knowledge (df = 413, two-tailed, F = 2.674 > 1.967,
p = 0.047) and behavioral intentions (df = 413, two-tailed, F = 2.639 > 1.967, p = 0.049). A brief summary
about the effects of the year level variable on knowledge, attitude, and behaviors intentions is provided
in Table 3 below.
Sustainability 2018, 10, 1886 12 of 22
Table 3. The effects of the year level variable on knowledge, attitude, and behavioral intentions.
Year Level
Knowledge Attitude Behavioral Intentions
Mean SD F p Mean SD F p Mean SD F p
Total
First-year 3.76 0.55
1.654 0.176
3.97 0.44
0.628 0.597
3.16 0.50
1.253 0.289
Second-year 3.75 0.42 3.96 0.42 3.12 0.42
Third-year 3.80 0.36 3.96 0.42 3.19 0.45
Fourth-year 3.83 0.41 4.00 0.41 3.20 0.49
China
First-year 3.92 0.64
1.011 0.388
3.40 0.40
0.843 0.471
3.43 0.46
3.691 0.012
Second-year 3.82 0.36 3.40 0.37 3.26 0.41
Third-year 3.83 0.35 3.96 0.40 3.22 0.44
Fourth-year 3.86 0.36 4.04 0.32 3.33 0.48
Taiwan
First-year 3.65 0.44
2.674 0.047
3.96 0.46
0.142 0.935
2.98 0.44
2.639 0.049
Second-year 3.68 0.48 3.93 0.47 2.98 0.40
Third-year 3.76 0.36 3.96 0.46 3.15 0.46
Fourth-year 3.79 0.46 3.97 0.50 3.05 0.45
4.2. Data Analysis of Study Variables
Structural equation modelling was used to validate the measurement model and the structural
model. Prior to conducting the modelling measurement, the data on the research variables were
analyzed. The structural equation estimation is affected by the distribution properties of variables, and
thus the distribution of variables must be tested first. According to the argument of Kline [60], when the
absolute value of the skewness of a variable is >3, the value can be regarded as being an extreme value;
in the case of kurtosis, absolute values >10 are considered extreme values [40,56]. If these problems are
created by the skewness and kurtosis values, bias will be produced when the maximum-likelihood
method is used for estimating correlation coefficients. If the coefficient lies within the aforementioned
ranges, the bias of the estimated coefficient is considered acceptable. As such, each dimension’s
skewness and kurtosis values was calculated, and the results are presented in Table 4. In the three
dimensions of the research variables, the absolute values of maximal skewness and maximal kurtosis
were 1.084 and 1.521, respectively; thus, in terms of the argument of Kline [60], extreme values were
not measured.
When examining the Chinese and Taiwanese students’ environmental knowledge, environmental
attitude, and behavioral intentions, the findings (as shown in Table 4) showed that Chinese students
had exceeded the mean values of 3.50 for all three dimensions, i.e., environmental knowledge
(3.966 ± 0.393), environmental attitude (4.229 ± 0.486), behavioral intentions (3.713 ± 0.564).
Conversely, the Taiwanese students only had the environmental attitude dimension (3.834 ± 0.478)
exceed the mean value 3.50. In the three dimensions of environmental knowledge, environmental
attitude, and behavioral intentions, the mean values measured in the case of Chinese students were
higher than those measured in the case of Taiwanese students. Refer to Appendix A for the list of
questions asked in the survey for these three dimensions.
Table 4. Test value of the data of the study variables.
China Taiwan
Mean SD Skewness Kurtosis Mean SD Skewness Kurtosis
Environmental knowledge 3.966 0.393 −0.265 0.532 2.620 0.253 −0.124 0.362
Environmental attitude 4.2294 0.486 −1.084 1.521 3.834 0.479 −0.564 −0.382
Behavioral intentions 3.713 0.564 −0.458 0.208 2.924 0.456 −0.069 −0.008
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4.3. Confirmatory Factor Analysis
Confirmatory factor analysis was performed mainly to understand the state of the fit between each
item of a scale and the measurement questions. The following conventional goodness-of-fit criteria was
recorded in order to evaluate the model [47–49]. Chinese students: Goodness of Fit Index (GFI) = 0.96,
Comparative Fit Index (CFI) = 0.94, Non-Normed Fit Index (NNFI) = 0.92, the standardized root mean
square residual (SRMR) = 0.056, the root mean square error of approximation (RMSEA) = 0.075; and
Taiwanese students: GFI = 0.96, CFI = 0.89, NNFI = 0.84, SRMR = 0.061, RMSEA = 0.068. The measured
criteria reveal that the test results are in line with the criteria used for these indicators [60–62].
4.4. Testing the Research Hypotheses
The maximum-likelihood estimation method was used to estimate the path coefficients of the
theoretical model, and also to test each of the hypotheses proposed. Accordingly, a sample size of 100
to 150 is considered most suitable for use in the maximum-likelihood estimation method when used in
structural modelling [63]. As the number of valid samples collected was 420 in the case of Chinese
students and 415 in the case of Taiwanese students, therefore the sample size is considered appropriate
for the use of the estimation methods.
According to the path analysis, results (as shown in Table 5) revealed that Hypotheses 1 and 2 were
supported in the case for the Chinese students, which indicated that environmental knowledge had
positive impact on environmental attitude, and environmental knowledge also had a positive impact on
environmental behavioral intentions. On the other hand, findings for the Taiwanese students showed
that environmental knowledge had a positive impact on environmental behavioral intentions, and
environmental attitude also had a positive impact on environmental behavioral intentions. Therefore,
Hypotheses 2 and 3 were both accepted.
Table 5. The result of test for path analysis.
Path
China Taiwan
Standard Error t-Value Significant Result Standard Error t-Value Significant Result
H1: EK→EA 0.75 5.50 *** Support −0.62 6.85 *** Non-support
H2: EK→BI 0.76 2.31 *** Support 0.16 1.26 *** Support
H3: EA→BI −0.42 −1.10 *** Non-support 0.21 1.36 *** Support
4.5. Relationships between Environmental Knowledge, Environmental Attitude, and Behavioral Intentions
Table 6 lists the total and indirect effects obtained as the output measured using LISREL 8.80, and
Figures 7 and 8 show the results of the structural modelling path analysis.
Table 6. Total and indirect effects between environmental knowledge, environmental attitude, and
behavioral intentions.
Effect
China Taiwan
Environmental Attitude Behavioral Intentions Environmental Attitude Behavioral Intentions
Effect t-Value Effect t-Value Effect t-Value Effect t-Value
Environmental knowledge
Direct
effect 0.75 5.50 0.76 2.31 −0.62 6.85 0.16 1.26
Indirect
effect −0.32 −1.05
Total
effect 0.75 5.50 0.44 1.26 −0.58 1.26 0.16 5.09
Environmental attitude
Direct
effect −0.42 −1.10 0.21 1.36
Indirect
effect
Total
effect —- —- −0.42 −1.10 —- —- 0.21 1.36
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Results indicated that, in the case of Chinese students, there was a significant positive-impact-
relationship existed between environmental knowledge and environmental attitude and between
environmental knowledge and behavioral intentions. On the other hand, in the case of Taiwanese
students, there existed a significant positive-impact-relationship between environmental knowledge
and behavioral intentions and between environmental attitude and behavioral intentions.Sustainability 2018, 10, x FOR PEER REVIEW  15 of 22 
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4.6. Findings
The results shown in Figure 7 reflect the relative levels of conceptual emphasis on the causal
relationships among these three dimensions in the ecotourism environmental literacy of Chinese
university students. In the case of Chinese university students, the correlation coefficients (β, γ)
calculated between the three factor dimensions of environmental knowledge, environmental attitude,
and behavioral intentions in ecotourism environmental literacy were as follow: 0.76, calculated
for ‘environmental knowledge affects behavioral intentions’ (Hypothesis 2: supported; γ = 0.76,
t-value = 2.31); 0.75, calculated for ‘environmental knowledge affects environmental attitude’
(Hypothesis 1: supported; γ = 0.75, t-value = 5.50); and −0.42, calculated for ‘environmental
attitude affects behavioral intentions’ (Hypothesis 3: not supported; β = −0.42, t-value = −1.10).
The values of the correlation coefficients obtained in this analysis indicated that among the three factor
dimensions of ecotourism environmental literacy, the explanatory power was highest in the case of
the factor dimension ‘environmental knowledge affects behavioral intentions’, and it was followed by
‘environmental knowledge affects environmental attitude’.
In the case of Taiwanese university students (see Figure 8), the correlation coefficients (β, γ)
calculated between the three factor dimensions of environmental attitude, environmental knowledge,
and behavioral intentions were as follows: 0.21, calculated for ‘environmental attitude affects
behavioral intentions’ (Hypothesis 3: supported; β = 0.21, t-value = 1.36); 0.16, calculated for
‘environmental knowledge affects behavioral intentions’ (Hypothesis 2: supported; γ = 0.16,
t-value = 1.26); and −0.62, calculated for ‘environment knowledge affects environmental attitude’
(Hypothesis 1: not supported; γ = −0.62, t-value = 6.85). The size of the λ coefficient in the
analysis indicated that among the three factor dimensions of ecotourism environmental literacy,
explanatory powers were exhibited by ‘environmental knowledge affects behavioral intentions’ and
‘environmental knowledge affects environmental attitude’, but the correlation was extremely weak.
Therefore, the results confirmed the findings of Ajzen and Fishbein, and Best and Mayerl [52,64].
Weak bivariate correlations existed between environmental attitude (i.e., attitudes and values) and
environmental behavior because of the absence of direct effects in both Chinese and Taiwanese students.
The results also showed that the environmental knowledge of ecotourism affect behavioral intentions
in both Chinese and Taiwanese university students. In terms of correlation, the environmental
ecotourism behavioral intentions of Chinese students were stronger than those of Taiwanese students
and exhibited a positive relationship (γ = 0.76). Based on the λ coefficient, the behavioral intentions of
Chinese university students were ranked in the following sequence: public service (λ = 0.49), private
empowerment (λ = 0.41), and private action (λ = 0.31). In the aforementioned knowledge of Chinese
university students, ecotourism was ranked in the following sequence: educational tourism (λ = 0.38),
governing tourism (λ = 0.31), participating tourism (λ = 0.28), and responsible tourism (λ = 0.22).
Among the Taiwanese university students, those who exhibited high environmental knowledge in
ecotourism also exhibited behavioral intentions in ecotourism, but the correlation was weak (γ = 0.16).
The behavioral intentions of Taiwanese university students were ranked in the following sequence:
private action (λ = 0.52), public service (λ = 0.49), and private empowerment (λ = 0.03). The Taiwanese
university students’ knowledge of the definition of ecotourism included educational tourism (λ = 0.35)
and responsible tourism (λ = 0.28), but not participating tourism (λ = −0.33). Furthermore, in the
confirmatory factor analysis, the measurement results of governing tourism deviated considerably from
the Taiwanese university students’ knowledge of ecotourism and did not constitute the sub-dimensions,
and thus these measurement results were omitted.
5. Discussion
In East Asia, both China and Taiwan are increasingly promoting ecotourism, but ecotourism has
been developed to distinct levels because of the use of dissimilar political systems in these places.
Both regions had been subjected to some controversial debates for true ecotourism. In Taiwan,
for example, six Indigenous Seidok tribes had jointly developed ecotourism in Nantou County.
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This ecotourism program was supported by the government, with the intention to combine factual
history associated with Seidok culture and local tourism. The successful stories were detected in
Taiwan because this island nation features a prosperous economy, universal education, and a solid
middle class, and Taiwan has successfully transformed from an authoritarian political system to
a Western-style democracy.
In China, ecotourism was also an emerging sector which had gained substantial attention [65].
For example, new ecotourism resorts (e.g., Naked Stables Private Reserve, Red Capital Ranch) were
built to promote ecotourism and sustainability as China sought to improve its global environmentalism
reputation. Although the market is gradually opening up, and with people’s lives improving, the voice
for freedom and democracy is getting increasingly loud; however, China still adheres to a mixed
socialism and state-capitalism system [66].
5.1. Ecotourism Knowledge Affects Behavioral Intentions
Results revealed that ecotourism knowledge affects the behavioral intentions of both Chinese
and Taiwanese university students, and that this correlation was stronger in the case of Chinese
university students than to their Taiwanese counterparts. There is inadequate environmental education
intervention provided at the university level in China and Taiwan, and thus it is challenging to construct
an environmental teaching module featuring a theoretical background that has been demonstrated to
be effective. Therefore, in the planning of environmental education curriculum in China and Taiwan,
the ‘knowledge–attitude–behavior’ theory is still accepted: the education system accepts the notion
that increasing environmental knowledge can change a person’s attitude toward the environment
and produce responsible environmental behavior [67]. Thus, considerable argument and controversy
exists regarding whether or not environmental attitude is the intermediary variable of environmental
knowledge and environmental behavior. Because the concept of the ‘knowledge–attitude–behavior’
theory is used, the environmental education curriculum in China and Taiwan leans toward a one-way
transfer of knowledge. However, a transfer of knowledge is not equal to the construction of
environmental values and judgment. Grob [51] reported that no effects on environmental behavior
stemming from factual knowledge could be identified, thus the relationship between knowledge
and behavior could not be established. Moreover, several studies have shown that a high degree
of correlation does not necessarily exist among knowledge, sentiment, and behavior, and Fishbein
reported that sentiment, knowledge, and behavior are not always strongly correlated [68]. However,
the findings in this study suggested that an accurate understanding of ecotourism by Chinese and
Taiwanese university students will elicit environmentally friendly behavioral intentions, which in
turn lead to having comprehensive knowledge of ecotourism that will produce a self-driven ability to
engage in environmentally friendly behaviors.
5.2. Disparities in Chinese and Taiwanese University Students’ Ecotourism Behavioral Intentions
With regards to self-empowerment for personal improvement, the Taiwanese university students
responded that they did not commonly read explanatory signs and billboards posted by the
government in ecotourism areas, and the students displayed a high level of personal awareness
of ecotourism and many expressed distrusts in the government. In terms of self-learning behaviors in
ecotourism, Taiwanese university students stressed autonomy, and from the perspective of receiving
multiple messages from communication media, the students pursued diverse values, expressed
autonomous awareness, and opposed the self-centered concept of a centralized consciousness than the
Chinese university students did.
The curriculum structures used in university education in both China and Taiwan emphasize the
civil rights and obligations stipulated by the Constitution and the protection of the law. The university
education in Taiwan introduced ‘beneficial interest’, university students have exhibited increased
self-interest and have received increased personal rights protections. In contrast, China’s university
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education introduced ‘supervisory powers’, and the university students have enjoyed limited freedom
of speech and increased powers of self-advocacy compared to Post-Mao era (1976–1989).
In promoting the concept of ecotourism, Chinese and Taiwanese university students might differ
in terms of what influences the formation of the environmental protection concept or in terms of the
factors of educational environment and intention of participation. Nevertheless, the results indicated
that the cross-strait university students who participated in this study displayed certain similarities in
environmental literacy related to ecotourism. Although students in both China and Taiwan fully affirm
the prospects of ecotourism, but Chinese university students expressed a greater desire for ecotourism
than did the Taiwanese university students, who have been living in a free society.
6. Conclusions, Recommendations, Limitations and Future Research
6.1. Conclusions
In conclusion, this study has compared university students in China and Taiwan in terms of
their ecotourism environmental literacy. The results showed that the knowledge of ecotourism
affects behavioral intentions. Specifically, the Chinese university students demonstrated a higher
correlation between knowledge of ecotourism and behavioral intentions than the Taiwanese students.
Furthermore, Chinese university students considered ecotourism to be a business that should be under
governmental control. In terms of behavior, the desire for gaining knowledge for the purpose of
self-empowerment was weaker in the Taiwanese university students than in the Chinese students.
6.2. Recommendations
Based on the aforementioned findings, it is recommended that the level of importance
attached to ‘environmental knowledge’ in Taiwan ecotourism education be slightly reduced because
knowledge alone cannot always generate positive value judgment. Therefore, environmental education
in Taiwan should focus instead on nurturing the training provided for environmental attitude
and environment-friendly behaviors, to develop environmentally conscious citizens raised with
high-quality environmental literacy. In addition, the participation rates of ecotourism are low, and
learning opportunities of ecotourism concepts through relevant courses at the university are limited.
We recommend that both regions increase the number of courses that offer greater insights about
environmental education on ecotourism. A closer exchange between Chinese and Taiwanese students
will allow the mutual communication to alter the knowledge of university students in both places
and generate a fusion of ideas and action. As Taiwan gradually receives increased numbers of
tourists/sightseers from China, the frequency of exchanges between the two sides will also increase [69].
Cross-strait exchanges in ecotourism will be promoted, and the political gap between the two sides will
be eliminated. This study is intended to provide a new discourse and new ideas for higher education
and research on ecological tourism in China and Taiwan and thus improves tourism education and
environmental education in both places.
6.3. Limitations and Future Research
This study is only a preliminary exploration of university students’ ecotourism and environmental
literacy with selected universities in China and Taiwan, and therefore cannot be generalized to other
contexts. Another limitation in this study is the absence of interviews with academics who can assist
in determining if the course syllabi cover the relevant tourism contents, which may help enhance
the research methodology and instrument design. Although the purpose for the provision of a clear
definition of the term “ecotourism” to the participants prior to the survey is to ensure a consistent
understanding of what “ecotourism” refers to in the questionnaire, but this may potentially affect the
results of some questions related to ecotourism.
The relation between behavioral intentions and the observed behavior of people is needed for
further studies, to determine if intentions are reflected as actual actions. Further studies from personal
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observation associated self-reports studies are required to solve this research gap toward sustainable
tourism. In addition, future research can explore possible correlation between political systems and
university student knowledge and attitudes toward ecotourism, and also the student’s area of study to
determine if their attitudes towards ecotourism may be affected.
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Appendix A
Questions about environmental knowledge, environmental attitude, and behavioral intentions
Reverse scoring using (R) (x, ‘1 = 5; 2 = 4; 3 = 3; 4 = 2; 5 = 1’)
A.1. Environmental Knowledge (16 Items)
A.1.1. Responsible Tourism
Ecotourism should consider wildlife habitats
Ecotourism should pay attention to stakeholders’ rights
Ecotourism should conserve natural and human resources toward sustainability
Ecotourism should pay attention to protect local historical images
A.1.2. Educational Tourism
Ecotourism should persuade tourists to actively participate in environmental protection through
environmental education
Ecotourism should cooperate with full and complete interpretation content
Ecotourism should be a small-team learning tour and not a bunch of people’s consuming tour
A.1.3. Participating Tourism
Environmental groups should assist in ecological interpretation and environmental protection in
ecotourism areas
Residents of ecotourism areas should have the right to participate in tourism development, decision
making, and interpretation design
The operating income of the ecotourism areas should be returned to the local community
A.1.4. Governing Tourism
Government units should formulate regulations on ecological protection in ecotourism areas
Environmentalists should strictly play the role of supervisor and provide advice in ecotourism areas
Government units should ensure that resources are used correctly in ecotourism areas
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Ecotourism operators should receive professional certification
Ecotourism should utilize legislation to regulate the use of natural resources
Ecotourism should delineate more animal protection areas
A.2. Environmental Attitude (14 Items)
A.2.1. Values
Natural resources are inexhaustible. (R)
It is feasible to convert all agroforestry to other uses. (R)
Humans can control other organisms in order to survive. (R)
Interpretation is very important for ecotourism
Compared with environmental protection, economic development should be emphasized. (R)
Ecotourism should be paid more than other travel types
A.2.2. Beliefs
Ecotourism should emphasize the fairness of animals and plants
Ecotourism should emphasize the importance and rarity of the environment
Visitors should learn to respect nature and humanistic environment in ecotourism
Ecotourism should respect and understood local customs and lifestyles
A.2.3. Sentiments
China’s environmental protection work has done very well so far/Taiwan’s environmental protection
work has been done very well so far. (R)
What I thought that the process of ecotourism can have a serious impact on wildlife and their habitats.
(R)
It is an immoral act to destroy or contaminate natural resources in protected areas
Once the natural environment is destroyed or contaminated, it is difficult to recover
A.3. Behavioral Intentions (8 Items)
A.3.1. Private Empowerment
During travelling, I will carefully read the guidance to the wildlife and plants in details
During travelling, I will join in listening to natural interpretation from tour guides
During travelling, I will communicate with local residents to understand the local culture
A.3.2. Private Action
During travelling, I will endure less convenient public facilities
During travelling, I would refuse to buy if the stores’ salesmen are not eco-friendly (i.e., if they provide
disposable tableware in restaurants)
During travelling, I will bring my own tableware and water bottles
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A.3.3. Public Service
Seeing other tourists littering, I will persuade him
I will take the initiative to report to the relevant authorities when I detect the environment to
be damaged
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